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I, Tatsuya O^wa, do hereby depose and state tise foUowtr^: 
. 1. 1 reside «1 26-5, NlaGnoGho4-chotne,Itabashi-ku* Tokyo, 

2. 1 received a bachdons dcv^e ia engineering on Mftrch 20, 1 987, from Osaka Institute of 
Techiiok>gy, 6saka» Japaa 

3. 1 have been ieoiployed at Kyodo Printing Co., Ltd., 14- 1 2, Koisfaikawa 4.chorac» 
Bunkyo^^ku, Tokyo, Japan, as a development engineer, since April 1» 

4. The foOowing tests were conducted by me or under my direct supervision: 

I. TESTS TO DEIERMINE EFFECT OF GLASS TRANSITION TEMPERATURE OF 
DIELECTRIC MATERIALS USED TO MANUFACTURE ELECTRODE STRUCTURES, 
AND CONJUGATE ANGLE OF BENDING PROCESSED PORTIONS OF THE 
ELECTRODES, ON GENERATION OF CRACKS DURING MANUFACTURING 
PROCESS 

Tots were carried out, and evaluatbn of the fesuhs -diereof evaluated, so as to determine 
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the ©dene of the generaticsn of cracks in the bending processed portions of electrode structures of 
the present invention vAcn bending processed portbns were formed by the compression 
molding of the supports (insulating bases) coated respectively wiA dielectric materials having glass 
transition temperatures of 85, 67, 45, 40, 35, 25, 5. X -20 and -29*C respectively. 

In particular, the ten (10) difiEerent types of electrode suuctures were oonstnKaed, 
designated as Examples 1*5, and Comparathfe Examples 1*S» as follom: 

AJblETHOD OF PREPARATION OF EXAMPLE ELECTRODE STRUCTURES 
l-S, A]Sa> COMPARATIVE EXAMPLE ELECTRODE STRUCTURES 1-5: 

£xaix^c 1: 

As shovm in Figures 1(a) and 1(b) below, thirty six (36) electro* structures were 
manii&etured by. on an insubted ahmiinum fibn foniied as the sup 

pofyester fibn on a 50 ^m thick aluminum pkte Then, an about 20 fim thick carbon paste layer was 
formed as a terminal poitk>n 5 on the support 3 by coating same with the aid of the screen priming. 
Thereafter, as an electrode layer 1 , a circular foroi of 40 |ua thick sihw paste layer with a sihwr 
content of 90%(w/w) was formed on the support 3 by coating support 3 so as to partially overlap 
with the terminal portion 5. 
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After drying, a 15 |xm thick layer of a didectrtc material having a glass traoshion 
temperature of 2S''C (a polyester based resm with the brand name of VYLON GK) 50<8>, 
inanuiactured by Toyobo Co., Ltd.) was fofoied as an insulating layer by coating wiA the aid of the 
screen printing method, so as to partially cover the tenronal portion S. 

The electrode structures manu&ctured according to Example 1 described above >vere then 
subjected to compression molding, and a depression was thereby formed, as shown in Figure 2 
below. In particular, eighteen (1 8) dectrode strwmires were foimed with a conpigate angle of 230**, 
and eighteen (IS) etectrode structures were formed with a conjngate angle of 250*. The generation 
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of Clacks fprmed in the bendins processed portions 4 of each of the thirty six ^6) separate 
stnictures at the time of molding of each was then evaluated, as described below. 



Fig. 2 




Example 2: 

lUrty sk (36) electrode stniaures were fimned as described in Exam 1 above. However 
the dielectric material used (a po^ester based resin havmg the br^ 

maimfiMured by Umchika.Ud} had a glass transit The electrode structures 

manu&ctured according to Exam^^e 2, as described above, were then subjected to compresston 
moldings and a dq>ression was thereby formed, as diown in Figure 2 above. The generation of 
cradts formed in the bending processed poitions 4 at the time of molding was Aen evahiated, as 
described bdow. 
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Examples: 

Thirty six (36) etecttode stnictures were formed as described in Example 1 above However 
the didectric material used (a polyester based resin havittft the brand nameEUTEL UE3221®» 
maiiufectured by Umdrika. Ltd) had a glass transition temperature of 2'*C The decmde structures 
mami&ctured acoMding to Example 3. as described above» were then subjected to comi^ession 
mo1dfii& and a depresshm was therdiy fbimed. as shown in Piijurc 2 above. The seneration of 
cracks formed in the bendii^ processed portions 4 at the time of molding were then e>ttluated, as 
described below. 

E9Guii|He4: 

Thirty s« (36) dectrodestnictiires were fonrod as described in Example above. However 
the didectric material used (a polyester based resin having the brand name ELITELIJE3400®, 
nanu&ctured by UmcHka, txd.) had a ^ass tiansition temperature of -20^ The electrode 
structures tnanuftctuiedaocordii^ to Exan^le 4, as described ab^ were then subjected to 
compression molding* and a depression was thereby formed, as shown in F^e 2 above. The 
generation of cracks formed in the bending processed portions 4 at the tinf» of molding w^e then 
evahiated, as described below. 
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Example 5: 

Thirty six (36) electrode structures were formed as described in Example I above. However 
die dielectric material used (a polyester based resin having die brand nsne £Ll l£L UE322i <S>, 
manu&ctured fay Unichika, Ltd.) had a glass tmnsKbii temperature of *29®C. The electrode 
structures manufactured according to Example 5^ as described above, were dien subjected to 
compresston molding, and a depression was therein ferroed* as shown in Figure 2 above. The 
generation of crades formed m the bending processed portions 4 at the time of molding were then 
evaluated, as described below. 

Compamtive Example 1 : 

Similarly to Example 1 discussed above» thirty six (36) electrode structufes were 
manu&aured by first prtntmg sihrer paste on an insulated alunmum fibn (a Bbn formed by 
faminatii^ PET on an ahiminum plate). Thereafter, aft^ drying, a I S pm diick layer of a dielectric 
material having a glass transition temperature of 8S**C (a polyester based resin with the brand name 
of EUTEL IJE369O0, manu&ctured by Unichika Ltd) was formed on die si^er coated electrode 
structures by coating same on the electrode structures uskig screen printing techniques. 

Further, similarly to Example 1 desaibed above* die lan^ted electrode structures thus 
obtained were dien sulyected to compression moUing, and the generation of cracks there for each 
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was evaluated. In panioular, eighieen (1 8) electrode struttures were fonned with a conjugate angJe 
of 230% and dghteeo (18) electrode structures were fonned with a conjugate angle of 250''. The 
generation of cracks formed in the bending processed portions 4 of each of the thirty six (3Q 
separate stmctures at the time of moWic^ of each was tficn evaluated, as described below. 

Comparative £xan9>le 2: 

Thirty six (36) dectrode structures were manufactured as described in Comparative 
Example 1 above. However, the dielectric material used (a polyester based re^ having the brand 
name Vylon C9C200®, manufiuitured by Toyobo Co.» Ltd.) had a glass transition temperature of 
67*C. The electrode structures inanu&etured according to Compaiatwe Example 2, as described 
above, were then sutgected to coixq>ressk>n moUing, and a depression was thereby formed, as 
shown in Figure 2 above. The generation of cracks formed in the bending processed portions 4 at 
the time of molding were then evaluated, as described below. 

Comparative Example 3: 

Thirty sbc (36) electrode stnicnues were manufiictured as described in Comparative 
Exan^jle 1 above. However the dielectric material used (a polyester based resin having the brand 
name EUTEL UE3210O. manu&ctured by Unichika Ud.) had a glass transition tenq>erature of 

The electrode structures manufiictured according to Comparathfe Example 3, as described 
above, were then sutyected to compression molding, and a d^ession was thereby formed, as 
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shown in Figure 2 above. The generation of cradcs formed in the bending processed portions 4 at 
the time of moldiiig for each structure vvas then evaUiated, as described below. 

Con^^arative Example 4: 

Thirty sbc (36) electrode structures were mami&ctured as described in Comparative 
Example 1 above. However the dielectric material \ssed (a polyester based resin having the brand 
name EUTEL U£3240(g>» manufeetuied by Ihiichika Ltd) had a glass transition tempefature of 
40^C The dectmde sliuctures manufiMtured accordktg to Comparative Example 4. as described 
above» were then sutjecled to compression molding, and a depression was thereby formed, as 

in Figure 2 above. The generation of cracks formed In the bending processed portbns 4 at 
the time of molding for each structure was then evaluated, as described below. 

Comparative £»niple 5: 

Thirty sbc (36) electrode structures were manu&ctured as described in Comparative 
Example 1 above. However ^ didectrk material used (a polyester based restn having the brand 
name EUTEL U^SOO®, manu&ctured by UnicMka Ltd.) bad a glass tfansitbn temperature of 
3S^C The electrode stiuctures manu&ctured accordiag to Comparative Example 5» as described 
above, were ihen subjected to compression molding, and a depression was thereby formed, as 
shown in Figure 2 above. The generation of cracks formed in the bending processed portions 4 at 
the time of molding for each structure was then evaluated, as described bdow. 
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B. RESULTS OK EVALUATIONS PERFOR!^IED ON EXAMPLES l-5> AND 
COMPARATIVE EXAMPLES l-5t 

Asmetttioned above, the electrode structures snanufoctured according to Examples 1-5, and 
Comparative Exan^stes l«S» as described above, were eadi evaluated to determine the number of 
cracks fbnned thereio, by visually oountbg the oadcs formed thereixL The results of tbese 
evahiations are shown below in Table 1 : 



Table 1 





Tg 


Processing angle i 


Conjugate angle) 


•230° 


250** 


CoB^aratlve 
exaknple I 


85 


18/18 


18/18 . . 


Comparative 
exai^le 2 


67 


18/18 


18/18 
18/18 


Cos^arative 
example 3 


45 


18/18 


Coniparative 
example 4 


40 


18/18 


18/18 


Con^arative 
exan^le 5 


35 


18/18 


18/18 


Example 1 


25 


2/18 


17/18 


Example 2 


5 


0/18 


16/18 


Example 3 


2 


0/18 


12/18 


Example 4 


-20 


0/18 


0/18 


Example 5 


-29 


0/18 


0/18 
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As illustrated in Table I above, none of the electrode structures according lo the present 
mventuuK designated as Examples 2-S. having a conyugaie angle of 230^ and comprising dielectric 
imperials havk^ a glass transilion temperature of S to -2^C, exhiUted cracks among the total 
number of IS electrode structures. Further, in the case of the dectrode structure of the present 
bvention designated as Example 1, which comprised a dielectric material having a glass transition 
teiiiperatute of 2S^C cradea vwe otdy generated in two out of the eighteen test exain^ 
bfoxeover, in the case of electrode structures having a conjugate angte of 250°, only electrode 
structures of the present invention (Exan^les 4 and S), comprising didectric materials having a 
glass transition temperature of «20 to -ZS'^, exhibited no cracks. 

IL TESTS TO DETERMINE EFFECT OFPRESENCaE/ABSENCE OF CARBON IN 
PASTE USED TO MANFACDTDRE EUEXnnRODE TERMINAL PORTIONS OF 
ELECTRODE STRUCTURI^ 

Tests were carried out to determtne the effect of the compositioQ of the paste used to form 
the electrode terminBl portions of electrode structures on crack generatioa In particular, two 
addmonal typss of electrode structures, designated as Conq>arative Examples 6 and 7, were 
maim&ctured using silver'OOi^Biing pastes according to the process described below, and the 

10 



2008-05-22 20:22:05. (GMT) From: D Townsend Jr 

JS>T0V/NSEN)i5AKTA ;:3 5423 3526 ^ 12/ -6 



PAGE 29/33 * RCVD AT 5/22/2008 4:22:08 PM [Eastern Daylight Tbne] * SVR:U8PTO-EFXRF-6/42 • ONiS:2738300 * C81D: * DURATION <mm-ss):14^2 



To. U.S. Patent & Trademark Office Page 30 of 33 2008-05-22 20:22:05 (GMT) 

58- 5-19:U:21 ;HU8AYAmTASAK4 JS>T0*«SEN5iBANTA ;;3 5423 3526 



From: D Town send Jr 

4 13/ :6 



MUR-04l-USA.?CT 

amount of cracks generated theim oompared to the dectrode structures of Exetmples 1 and 2 
(containing carbon {»stes) described above, as fo&ows; 

A. MFraOD OF PREPARATION OF COMPARATIVE IStAMPLE ELECTRODE 
SntUCTURES 6 AND 7: 

ComiMjative Example 6 

As Aovm in Figure 1 above, an iosubted ahimiaum fibnformed as the support 3 was formed 
1^ laminating a S8 lun thick polyester film on a 50 jmi thick aluminuni ptate. Th^ an about 20 
thick siWer paste byer having a silver content of ^Q^Ww) was coated thereon using scre» 
pruiting, so as.tofbrmatermmalpoition 5. Thereafter, a^ was formed, Wfi>rtning 

a cifcular fonn of 40 |im thick layer of the above-mem»ned sSver paste» so as to partially overlap 
with the terminal portion 5. 

After diying of the above layers, an ii»ilating layer was formed, by coating a 1 5 ^ thick 
layer of a dielectric material having a glass transhbn tenqperature of 25^C (a pohrester based resin 
with the brand name of VYLON<H^ISO(8)» manu&ctured by ToyoboCo.. Ltd.), via screen printing, 
on the support 3, so as to partially cover the terminal portion 5. A laminated electrode structure was 
thusotained. 

This electrode structure was then subjected to oornpression moUing, and a depressk)n was 
ther^ formed therein, as ^own in F^uf e 2 above. This was performed so as to form eigbteen (IS) 
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san^te electrode stractures. The generation of cmcks foraied in the ben<&)g processed portions 4 
of same at the time of molding for each structure was then evaluated, as described bdow. 

CompaiBttve Exan^le 7: 

Eighteen (1 8) electrode structures were manu&ctured as descrtbed in Comparative Example 
6 abovei However the dielectric raateral used (a polyester based resin having the brand name 
ELLTEL tnanu&ctured by Unichika Ltd.) had a glass transition temperature of S^^C. The 
efectrode structures manufectured according to Comparative Example 7, as described above, ww^ 
then sutjected to conqiression moIdkig» and a depression was therdiy formed, as shown in Figure 
2 abov^ The genemtion of cracks formed in the bendiog processed portions 4 at the time of moldii^ 
fbir eiusb stnictme was then evaluated, as described bdow. 

= B,BESlJl.lSOFirVM*UATIONSI^^ 

compakauve exampuk 6-10-. 

As shown in Table 2 below, in the case of electrode structures formed with a conjugate angle 
of 2S0°» in ^Msh carbon was used for the bending iMTOcessed portions, as in Exan^>les 1 and Z 
dficussed above (and as shown again below), no cracks were found to be generated in some 
electrode stmctuces even for the cases of the dielectric matenais having a glass transitk>n 
temperature of ZS'^C or S'^C. In contrast, for the dectro<fc structures m wHch no carbon is used, 
the electrode structures of Coit^arative Examples 6 and 7> which were comprised of 
sih/er^ntainsng paste, cracks were observed in all of the examples. 

12 



PACE 31/33 • RCVD AT 5/22/2008 4:22:06 PM [Eastern Daylight Time] • SVR:USPTO-EFXRF-5/42 • DNIS:2738300 • CSID: • DURATION (mm-SS):14^2 



To: U.S. Patent & Trademark Office Page 32 of 33 

D8- 5-19;14:2l ;MURAYAmTAKAKA 



200&-05-22 20:22:05 (GMT) 



US>TO'<rNSEHD&BANTA ;03 5423 3526 



From: D Townsend Jr 



MUR-041-USA-PCT 





Presence/absence 
of carbon 


Tg 


Processing angle 
(Conjugate angle) 


250*' 


Comparative 
example 6 


Absent 


25 


18/18 


Conrpaxative 
exainple 7 




S 


18/18 


ExaII^>le 1 


Present 


25 


17/18 


Sxftxiqple 2 


Present 5 


ie/18 



I hereby declare that all stBtement inadfe herem of own knmvledge are tnie and chat all 
statements made on iofonnation and bc&f are believed to be true; and further that these statements 
were made ivith knowledge that vnSRil &ise statements and tka fike so made are poiushabie by 
fine or anprisonmetit, or both» under Section 1001 of Titb 18 of tiie Udted States Code and that 
sodi wiUfiil fidse statements may jeopardize the validity of the appycation or any patent issued 
thereon. 
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